"Halt the rise in diabetes and obesity" is one of the nine voluntary global targets for prevention and control of noncommunicable diseases to be attained by 2025 ([@B1]). Asian countries currently contribute more than half of the total adult population with diabetes in the world, and patients of Asian ethnicity have an intrinsically higher risk for type 2 diabetes ([@B2]).

Singapore is a city-state in Asia and one of the few Asian countries with a high-income economy ([@B3]). Among Singapore's population (composed primarily of Chinese, Indian, and Malay ethnicities), the prevalence of type 2 diabetes has increased from 8.2% in 2004 to 11.3% in 2010, and for women, the increase was from 7.6% in 2004 to 10.4% in 2010 ([@B4]). In 2016, the Ministry of Health announced the initiation of a nationwide program called "The Fight Against Diabetes" ([@B5]).

Gestational diabetes mellitus (GDM) increases the risk for type 2 diabetes sevenfold ([@B6],[@B7]). Diagnosing abnormal insulin activity during pregnancy opportunistically identifies this high-risk population at a much earlier stage. In Singapore, GDM complicates up to 20% of pregnancies ([@B8]). Therefore, early behavior-change interventions, which have shown promising results, may potentially play a significant role in reducing the risk for type 2 diabetes during the first 5 years after pregnancy ([@B9],[@B10]).

In the current qualitative study, we explored health care providers' (HCPs') perceptions of the roles and responsibilities of patients and providers, continuity of care, readiness of the existing health care system for primary prevention, and resources needed for women with a history of GDM in an Asian setting.

Study Method {#s1}
============

This study was conducted with prenatal HCPs at KK Women's and Children's Hospital and National University Hospital and primary care providers (PCPs) from communities across Singapore to explore perceptions of continuity of care and responsibilities for reducing the risk of type 2 diabetes among mothers with a history of GDM. These are the two leading public hospitals providing obstetrical and gynecological services in Singapore and, collectively, providing care for 90% of child deliveries that happen in the public health care setting annually ([@B11]). PCPs were recruited randomly from private and public primary care clinics.

Participants were recruited using purposive sampling. Prenatal HCPs who were working in GDM clinics or directly engaged in treating GDM patients and from the departments of obstetrics and gynecology, endocrinology, dietetics, or nursing were regarded as eligible to participate in the study. Eligible participants were invited by the site principal investigators. One study member, S.S.H., provided brief information about the study to HCPs who were interested in participating. PCPs were recruited from private and public health care institutions using a snowball sampling method.

A semi-structured interview guide was developed using previously published research work and findings from the local context. Two widely accepted frameworks, namely the Andersen Behavior Framework and Wagner's Chronic Care Model, were used as background for question design ([@B12]--[@B14]). The topic guide consisted of three main sections: providers' perceptions of risk due to GDM and reducing future complications, their responsibility for postnatal care, and continuity of care and barriers. A field expert (J.Y.) verified the content.

The interview guide was pilot tested with two nurses, and the content was subsequently revised to increase clarity of the interview questions. Ethical approval was obtained from the National Healthcare Group Domain-Specific Review Board before data collection.

Thirty-two in-depth interviews were conducted between August 2016 and August 2017 with eight obstetrician/gynecologists (OB/GYNs), five endocrinologists, six dietitians, eight nurses, and five PCPs. S.S.H., who has qualitative research training and experience, scheduled the interviews based on the availability and convenience of the participants and conducted all interviews in English. On average, interviews lasted ∼30 minutes. Most of the interviews were conducted at the health care facility in a private space conducive for participants sharing their thoughts effectively. Before the interviews, participants were asked to provide informed consent. All interviews were audio-recorded with consent. Interviews were continued until no new themes appeared. Ninety-five percent of the prenatal HCPs invited agreed to participate in the study. PCPs were recruited randomly from one public primary care clinic and four private clinics from the West, South, and East regions of Singapore. Among PCPs who were invited, 50% participated in the interviews. The most common reason given for nonparticipation was insufficient experience in treating women with a history of GDM.

Audio recordings were transcribed verbatim. Data analysis was carried out using a framework analysis approach ([@B15]). After listening to the audio recordings, verifying the transcripts for accuracy, and removing any identifying information, two coders (S.S.H. and S.R.S.) independently coded the transcripts using Atlas Ti Software (QSR International, Berlin, Germany) and Microsoft Excel (Microsoft, Redman, Wash.). The coders identified the majority of the codes in advance and added new codes as derived during the coding process. They had several meetings to reach a consensus on final themes and create final domains.

Results {#s2}
=======

There was a general recognition of the importance of continuity of care and attention to reducing the risk for type 2 diabetes among women with a history of GDM. Themes emerged under three domains: *1*) gap between engagement and perception of future type 2 diabetes risk, *2*) responsibilities for ordering and following up on postpartum oral glucose tolerance tests (OGTTs), and *3*) roles for proactive care management to reduce type 2 diabetes risk. Key themes and supporting participant responses are presented in [Table 1](#T1){ref-type="table"}.

###### 

Key Themes of Domains and Participants' Responses

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Themes                                                                                                             Participant Responses
  ------------------------------------------------------------------------------------------------------------------ ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Domain 1. Gap between engagement and perception of future type 2 diabetes risk                                     

  Difficult to reduce type 2 diabetes risk with poor patient compliance                                              *"I guess it is more difficult to assess their compliance postpartum. A lot of the focus is on them when they are pregnant until the point of delivery. And after they have delivered, the stress and pressure have gone down quite a lot. It is not that we demand a lot from them after they deliver as well . . . . If they are less diligent with their monitoring, we don't want \[to\] chase after them."* (Endocrinologist)

  Shared responsibility                                                                                              *"I think I have a responsibility, but mainly on an educational aspect. I think it is very important. But, I don't have the resources to enforce and to check up on their lifestyle. I would---of course, if they are obese or get any other underlying IGT \[impaired glucose tolerance test\]---then I definitely will refer them to an endocrinologist or a primary care physician to follow-up with them. Because they are better able to keep track of them."* (OB/GYN)

  Message framing                                                                                                    *"During the pregnancy when they are having GDM, because it is going to be a big thing, and it will hit them. It is a life-changing event. I do think that it is the real starting point, where you can do the most changes . . . convince the patient the most."* (OB/GYN)

                                                                                                                     *". . . if they are anxious like Singaporeans and \[who\] have 'kiasu' \[afraid to lose out\] kind of personalities . . . . Some of them \[are\] like 'oh' and \[are\] motivated to push then: 'Oh, my gosh, I need to do something about it.' But, they actually get frightened---so frightened that they will go into a denial phase. So that is also difficult."* (Endocrinologist)

                                                                                                                     *"Because I guess the doctors always have a greater authority than us in terms of asking them, you know, 'You need to lose some weight,' for example."* (Dietitian)

  Competing priorities                                                                                               *"I think in family practice, family medicine, preventive care is our goal. It is not just treatment of the disease."* (PCP)

                                                                                                                     *"One \[highest level\] will be most important. I think one. It is most important to prevent diabetes, post-delivery."* (Dietitian)

                                                                                                                     *"Maybe seven \[lower level\]. I mean for O and G \[obstetrics and gynecology\] being a very sub-specialized specialty, unfortunately, \[it is\] not very highly screened for type 2 diabetes in our practice."* (OB/GYN)

  Domain 2. Immediate postnatal period: responsibilities for postpartum OGTT ordering and follow-up                  

  Responsibility for postpartum OGTTs                                                                                *"I think so. Because, those who are still positive \[with positive OGTT results\] we will normally channel them to an endocrinologist . . . sort of like we close the loop . . . . Otherwise, they are still positive \[have not resolved GDM after their delivery\], and if they don't do the test, they would not know."*(Nurse)

  Inconsistent processes for follow-up                                                                               *". . . what we are doing now is \[postpartum OGTT\] is just a one-off thing. So, the monitoring, the screening, the annual screening, that is also still important. But, I don't think that is being routinely done."* (Dietitian)

  Patient barriers                                                                                                   *"I guess that I am not sure. Maybe more of the patients are forgetting over time that they had this problem \[GDM\] before because there are other things in \[their\] life to worry over. And if it is a once a year thing \[annual screening for type 2 diabetes\], then \[it's\] very easy to forget."* (Endocrinologist)

  Domain 3. Follow-up care after postpartum period: roles for proactive care management to prevent type 2 diabetes   

  Handing over care to PCPs                                                                                          *"At least in primary care, they will have the same doctor \[who\] always sees the patient, knows everything about the patient. So that is some sort of ownership."* (Endocrinologist)\
                                                                                                                     *"We usually do an OGTT and subsequently, we might do another OGTT or venous fasting depending on the patient's preference. Again, there is no real guideline on whether we should do it subsequently."* (PCP)

  Health care system readiness                                                                                       *"Because, the involvement of primary care, which is the polyclinics . . . that is much poorer here \[Singapore\] compared to everywhere else. I mean, the only example I know is the U.K., because we always learn their guidelines . . . . yearly follow-up with their \[U.K.\] primary care. . . . So, I guess that is something that we could work in partnership with the primary care \[general practitioners\], as well \[as\] the polyclinics, who have regular follow-up with these women. Because we already know that they are at risk."* (OB/GYN)

                                                                                                                     *"It is untagged. Everybody is floating around freely. Once they have their 6 weeks \[OGTT\] they are let loose. So, we have no chance to get them back. So, if there is a tagging system in the hospital, because that is where they get diagnosed with GDM in the first place . . . "* (PCP)

  Community influences                                                                                               *"The Diabetes Prevention Program in the U.S. . . . . They started as a study, \[and\] they have managed to implement it \[in\] real life, and it is run as a community partnership, such as \[with\] the YMCA \[Young Men's Christian Association\]. That is particularly effective because they utilize peer support . . . . There is a link to primary care, but, the program doesn't rest completely on the physician to deliver everything."* (Endocrinologist)

  Stakeholders in proactive care                                                                                     *"If we want to reduce all these various public health problems, you have to hit the root of the matter, isn't it? When it comes to healthy eating and healthy lifestyle, who else is better than the government and the community?"* (Nurse)
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1. Gap Between Engagement and Perception of Future Type 2 Diabetes Risk {#s3}
-----------------------------------------------------------------------

### Difficult to Reduce Type 2 Diabetes Risk With Poor Patient Compliance {#s4}

Participants identified type 2 diabetes risk as the most serious long-term risk after GDM. The majority said that women might be able to prevent developing type 2 diabetes, whereas a few providers said that it could only be delayed. Providers said healthy lifestyle and regular screening would help to minimize type 2 diabetes risk. A few prenatal HCPs believed that women are given the appropriate knowledge about how to control GDM, and the same content can be applied to their lifestyle to lower type 2 diabetes risk. They also felt that these women were at an advantage compared to other high-risk groups because they had such knowledge.

However, most thought that women's compliance to a healthy lifestyle tended to be lower after pregnancy because of other factors affecting patient compliance such as increased responsibility with the newborn baby, lack of insistence by HCPs, inadequately perceived risk of diabetes, and poor motivation with regard to their own health. Some could not comment because there is no follow-up system after childbirth.

### Shared Responsibility {#s5}

The majority of the providers acknowledged some responsibility for reducing type 2 diabetes risk among women with previous GDM, which they thought of as a shared contribution between care providers. However, they believed that the women should have the greatest responsibility for their own health and also pointed to the need for multidisciplinary involvement with a proper follow-up system. In extremis, a few believed that, ideally, there is no need for HCPs' involvement and that patients should take sole responsibility for looking after their health.

### Message Framing {#s6}

PCPs felt the need to improve women's perception of their own diabetes risk mainly during the pregnancy. While prenatal HCPs acknowledged the importance of providing comprehensive education to women to raise awareness of measures to prevent type 2 diabetes, opinions varied about how this discussion should be handled most effectively. Most providers believed that women needed to know about their risk of diabetes after childbirth, whereas a few believed that too much negative information about the future might hinder women's motivation to control GDM successfully in the immediate period.

Participants believed that consistent messaging by prenatal HCPs would help emphasize early preventive care among women. However, nurses and dietitians shared that, in the local context, women consider prenatal care physicians to be more authoritative, and women tend to value information more when it is delivered by clinicians.

### Competing Priorities {#s7}

Providers had different specialty-specific views with respect to prioritizing reduction of type 2 diabetes risk. PCPs acknowledged that primary prevention is one of their main priorities. Similarly, the nurses and dietitians felt that this goal was a high priority for them. On the other hand, prenatal clinicians were less inclined to rate this as a high priority, stating instead that their main focus is to provide care for a successful pregnancy.

2. Immediate Postnatal Period: Responsibilities for Postpartum OGTT Ordering and Follow-Up {#s8}
------------------------------------------------------------------------------------------

### Responsibility for Postpartum OGTTs {#s9}

Respondents agreed that postpartum OGTTs are useful to identify women with insulin impairment immediately after childbirth. They reported that informing women about the postpartum OGTT is a priority given less-than-desirable compliance. They acknowledged their responsibility to inform patients about the test and mentioned that patients should be reminded several times during pregnancy. Additionally, OB/GYNs and endocrinologists reported that they take responsibility for ordering the postpartum OGTT.

### Inconsistent Processes for Follow-up {#s10}

According to participants, health care institutions follow different protocols for postpartum OGTTs, but not all participants were clear on what routine care should be. When women are tested in the hospital setting, OB/GYNs and endocrinologists stated that they are responsible for following up with abnormal test results. If postpartum OGTTs are done in a primary care setting, however, providers assumed that patient follow-up would become the responsibility of the PCP. Similarly, PCPs identified their responsibility to perform postpartum OGTTs. A few contrasted the local system to the Australian health care system, in which follow-up care is systematically carried out using a national registry.

Despite the usefulness of OGTTs, a few providers had concerns about the inconsistency of medical recommendations based on postpartum OGTT results. They mentioned that women with poor test results are given immediate medical attention, and those with normal test results may be missed in follow-up, even though both groups are at elevated risk of type 2 diabetes. Almost all participants said that women with normal test results---the majority---do not get further medical advice and are thus likely to revert to their previous lifestyle practices.

### Patient Barriers {#s11}

Other than poor motivation, providers did not have a clear idea of what prevented women from getting an OGTT, although they described other potential factors involved in poor postpartum OGTT uptake, including lack of saliency, new responsibilities with a newborn, work commitments, cultural barriers, financial barriers, and lack of social support. Providers also suggested that awareness and prioritization of risk-reduction vary by socioeconomic and educational level, with more educated women reportedly being more compliant with preventive measures.

Some providers went as far as to suggest that having additional postpartum clinic visits to educate women about type 2 diabetes risk and care recommendations would be beneficial. However, providers mentioned that women are unlikely to even continue with the current recommended protocol of annual screening for diabetes in the primary care setting in the years after their immediate postpartum period.

3. Follow-Up Care After Postpartum Period: Roles for Proactive Care Management to Prevent Type 2 Diabetes {#s12}
---------------------------------------------------------------------------------------------------------

### Handing Over Care to PCPs {#s13}

Although prenatal HCPs generally felt that follow-up was crucial, they also clearly felt that their own role was limited in part by a lack of resources and time constraints. The majority of the prenatal HCPs believed that the primary care system should be responsible for following up with women with previous GDM after childbirth, whereas a few thought there should be a designated care provider such as a diabetes nurse educator.

Prenatal HCPs identified increased patient load, lack of time per patient, and insufficient technical expertise as possible barriers to expanding primary prevention in the primary health care setting. Moreover, PCPs were not clear about the guidelines or recommendations for follow-up in subsequent visits after the 6-week postpartum OGTT.

### Health Care System Readiness {#s14}

The clinicians thought that established patient-provider relationships such as those in the United Kingdom would enhance care effectiveness and sustain follow-up care, whereas the lack of such features in the current system may lead to clinician behavior that exacerbates poor motivation and compliance among these women. The clinicians also voiced concern about the absence of a financing model based on health outcomes and quality care delivery. They noted that the absence of such incentives in Singapore's health system might result in insufficient ownership and motivation among PCPs to support primary prevention. At the same time, some clinicians expressed doubt about whether the local health system is sufficiently ready to incorporate such incentives.

In addition to low patient motivation, the PCPs believed that there is no proper system to identify and retain patients in the current care model. They expressed the need for integrated and improved hospital electronic medical records, which can be easily accessed by PCPs. Moreover, they highlighted the importance of implementing effective communication channels between the hospital and primary care clinics to better assist in transitions from tertiary care to primary care settings.

### Community Influences {#s15}

Providers felt that, after childbirth, women leave the environment of prenatal care and rejoin the community, where understanding of type 2 diabetes risk is poor. Along with reduced insistence from care providers to maintain healthy behaviors, promoting healthy behavior among these women may be a challenge as women forget their individual risk and recalibrate their beliefs according to their peer or social groups. Furthermore, the providers felt that environmental influences negatively affect women's motivation to maintain healthy behavior, mainly with respect to the prevalence of unhealthy food options. The providers suggested that strengthening the community with proper health promotion programs will assist in primary prevention, which will simultaneously benefit chronic disease prevention on a larger scale.

### Stakeholders in Proactive Care {#s16}

Participants felt that the government and families should be the main stakeholders to assist in the care process. Given the complexity of the disease, the providers felt that a national-level strategy with a multidisciplinary approach would be warranted. Many responders mentioned that, although the Singapore government has already initiated programs that have a primary focus on curbing diabetes at the national level, the current emphasis on high-risk groups, including women with a history of GDM, is inadequate. Other stakeholders such as industry and schools were mentioned, but to a lesser degree.

Discussion {#s17}
==========

In Singapore, prenatal HCPs and PCPs generally recognized the need for a systematic approach for follow-up screening and behavior improvements to reduce type 2 diabetes risk among women with a history of GDM. Prenatal HCPs acknowledged their responsibility to reduce the incidence of type 2 diabetes among women with GDM and felt that PCPs are responsible for follow-up care. Moreover, both prenatal HCPs and PCPs voiced their concern about the lack of a proper follow-up system. Such disintegration in the current health care system may act as a barrier to primary prevention efforts.

For most women with previous GDM, the condition resolves after childbirth; however, they remain at elevated risk for type 2 diabetes ([@B16]). Study data show that these women are at risk for two reasons. First, lack of adherence to primary prevention reduces the saliency of their future type 2 diabetes risk, leading to neglect of positive lifestyle behaviors, which is a key obstacle to care management ([@B17],[@B18]). Second, having a negative OGTT result may increase the risk of being overlooked in primary prevention efforts because of limited follow-up. As a first step, gaining a proper understanding of patient factors---mainly risk perception, motivation to improve lifestyle habits, and follow-up with regular screenings, socioeconomic factors, and patient satisfaction---is vital in designing a successful patient-centered care model ([@B19],[@B20]). Furthermore, empowering women in the postpartum period to modify their lifestyle using their GDM management knowledge is an opportunity worth exploring.

As suggested by a few participants, a registry for women with previous GDM could serve as a common resource for both specialists and PCPs. This practice has been adopted successfully in Australia, and there is an effort to implement it in New Zealand ([@B21],[@B22]). Although such a registry does not exist in Singapore, a similar intervention would be a key resource for both the clinical practice and research communities, primarily to send patients reminders for annual diabetes screenings and information promoting a healthy lifestyle; track patients' health care--seeking behaviors; and assess patients' compliance with recommendations for reducing their risk of type 2 diabetes.

As highlighted in interviews, an arrangement similar to the U.K. National Health Service would allow for systematic referrals from tertiary care to primary care settings ([@B23]). In Singapore, where mainly private practitioners deliver primary care services ([@B24]), such a universal system has not been established.

Participants shared that a lack of resources, increased patient loads, lack of proper reimbursement to PCPs based on the quality of care delivered, and inadequate technical training might hinder effective care by PCPs ([@B17],[@B23],[@B25],[@B26]). A possible solution offered by respondents was to replace clinicians with other medical professionals such as diabetes nurse educators and dietitians. Similar interventions have reported successful results in disease management and patient satisfaction ([@B27],[@B28]). However, the feasibility and acceptance of such interventions in the local context need to be explored before implementation. As stated by study participants, systematic incentives that encourage PCPs to deliver high-quality primary prevention merit exploring. Moreover, it is imperative to equip PCPs with updated guidelines and recommendations in a timely manner to ensure delivery of consistent care ([@B29]). Furthermore, providers looked toward an increased role for the government and the public health care sector, which they regard as key figures in funding programs, implementing public health policies to involve the community in behavior improvement, and reducing the burden on the health care system.

In general, qualitative study findings are context-specific; thus, generalizing to other settings can be limited. However, a few studies, including some conducted in significantly different health care settings, have drawn similar conclusions ([@B30],[@B31]). Therefore, it may be possible to generalize our main study finding, which is that a lack of follow-up care and resources to reduce type 2 diabetes risk for women with previous GDM appears to be a common gap in diabetes preventive care.

Based on our study findings, a possible action plan can be conceptualized for postpartum care management ([Figure 1](#F1){ref-type="fig"}). It was noted that a strong link between institutions, mainly the government and the community, appears to be important in improving continuity of care for women after GDM. The action plan would involve:At the institutional level: setting up a care provider reimbursement model and providing funding resources for preventive care, research, and implementation of health promotion policiesAt the community level: increasing disease awareness, promoting healthy behavior changes, and providing follow-up screenings

![Action plan to reduce type 2 diabetes risk among women with a history of GDM.](160fig1){#F1}

Generally, having a robust, fundamental structure at both the institutional and community levels facilitates chronic disease prevention. Because early preventive measures are important to reduce type 2 diabetes risk, women with previous GDM ideally should be provided immediate and longer-term care within such a system, which would include:Early postpartum care: having a systematic follow-up referral procedure from specialists to PCPs and improving awareness of type 2 diabetes risk among womenFollow-up care: identifying culturally appropriate interventions for lifestyle modification and providing social support

The current work provides an understanding of the perceptions of a wide variety of experts involved in treating women from their diagnosis of GDM to follow-up after childbirth. Data were collected from prenatal HCPs of the two leading public tertiary health care facilities that provide prenatal care and from PCPs representing different areas of the country. However, there are some limitations to this study. The study did not focus on the perceptions of other groups such as prenatal HCPs in private tertiary institutes, women with previous GDM, national agencies such as the Health Promotion Board, or policymakers. Separate studies are in progress to better understand patients' barriers in the immediate postpartum period and throughout 5 years after having GDM.

In summary, the prenatal HCPs and PCPs who participated in this study recognized the need to take actions to reduce type 2 diabetes risk in women with previous GDM. The key barriers identified were poor patient motivation, lack of ownership, and health care system barriers. The providers noted that having a registry to remind women about their regular screenings for diabetes may help to increase OGTT uptake and identify new diabetes cases without delay. There is a clear need to include this high-risk group in the current national diabetes prevention program and to increase the perception of diabetes risk among women with a history of GDM and the larger community. In addition to published postnatal care recommendations ([@B32]), identified gaps in follow-up care at both the patient and health care system levels require attention. Information about such gaps is crucial to designing a systematic care process initiated at the prenatal level, followed by postpartum care, and linked to continual follow-up care to reduce the incidence of type 2 diabetes and related complications among women with a history of GDM.
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